The use of 8-phenyltheophylline as a competitive antagonist of adenosine and an inhibitor of the intrinsic regulatory mechanism of the hepatic artery.
Reduction of portal blood flow results in compensatory vasodilation of the hepatic artery, the hepatic arterial buffer response. The hypothesis tested is that the regulation of the buffer response is mediated by adenosine, where the local concentration of adenosine in the region of the hepatic arterial resistance vessels is regulated by washout of adenosine into portal venules that are in intimate contact with hepatic arterioles. In anesthetized cats, portal flow was reduced to zero by complete occlusion of all arterial supply to the guts. The resultant dilation of the hepatic artery compensated for 23.9 +/- 4.9% of the decrease in portal flow. Dose-response curves were obtained for the effect of intraportal adenosine infusion on hepatic arterial conductance in doses that did not lead to recirculation and secondary effects on the hepatic artery via altered portal blood flow. The dose to produce one-half maximal response for adenosine is 0.19 mg X kg-1 X min-1 (intraportal) and the estimated maximal dilation is equivalent to an increase in hepatic arterial conductance to 245% of the basal (100%) level. The adenosine antagonist, 8-phenyltheophylline, produced dose-related competitive antagonism of the dilator response to infused adenosine (but not to isoproterenol) and a similar, parallel antagonism of the hepatic arterial buffer response. If supramaximal blocking doses were used, the hepatic artery showed massive and prolonged constriction with blood flow decreasing to zero. The data strongly support the hypothesis that intrinsic hepatic arterial buffer response is mediated entirely by local adenosine concentration.(ABSTRACT TRUNCATED AT 250 WORDS)